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10 08&985 6-462 3 4-Sf£?BW?3) . I// 
^Sfijft (flrS&SS 4-1 1 0 8 3 7^£$B^#JW) „ 
t K7'/V^f* (#5BtfFlFS3, 7 1 7, 4 6 2*fB§ 
Iff*. f3§fSS5 4-5 9 1 4 3^t£$B. |hJ5 5 - 5 2 0 

6 3^, PJ5 5-5 2 0 6 4^&$R % |Hj5 5-4 6 

7 6 0^^. H5 5 - 8 5 4 9 5-Sf£SB. MI57-1 

1 3 5 0^>fg. |hJ5 7 - 1 4 8 7 4 9^^fB. W3¥ 

2- 31159 1 ^*mmm . ^r^ymm 

(^§^96 1 -2 1 0 3 6 3-Sf£$B> |5]6 1-2284 

5 1 ^£m, me 1 - 1 4 6 4 2-5§£$8. H6 1 - 7 2 
20 2 5 5"^^. |BJ6 2-4 7 6 4 6-^^g. (Hj6 2-3 

6 6 7 4-&f£fB. [aj6 2 - 1 0 6 5 2-^^fH. |hJ6 2 - 
3 02 55§m |l]6 0-9 3 44 5^i>fS. (5^6 0 
- 9 4 4 6 2-*f£fB. |5j6 0 - 1 7 4 7 4 9-5f£H&. [hJ 

6 0-1 7 5 0 5 2^i>fB^#ftS) . 
(*SRf8raS4, 9 5 0, 9 5 0-TOffl#) , ^? «; 

^ (^^P2 - 2 0 4 9 9 6-^iiffi) . T- V 
fi^i* (1^¥2 - 2 8 2 2 6 3*&m - Wl - 

2 1 1 3 9 9-^£fR(c||^£nT^£2^ffi^^* ij 

30 T'§So 

[0 0 3 6] IE?liiAS©*#4<h LT(±±fB© 

3- 295696 5 ^S2^JCBB^© fe O) > 

1^4, 12 7, 4 1 2 -^fl^ffl#, 4^S5 3-2 7 0 

3 3-^^. |5J5 4 - 5 8 4 4 5^^fg. [s]5 4 - 1 4 
9 6 34-5f&?g. [5J5 4-6 4 2 9 9-^^Bs |aj5 5- 

7 9 4 5 0#£$g. 15155-14425 0"^^, |5j5 
6-11913 2-Sf^lB.. (16 1-295558 

40 fgx IpJ6 1 -9 8 3 5 3^£fg. H6 3 -2 9 5 6 9 5 

[0 0 3 7] ±EZ*»7 4 ') yfc€m<D{WMt LT 
It^tfjuyjy^ l, 10, 15, 20-fh77x- 
JV-2 1H, 2 3H-^7-f ygsl (II) % 1, 10, 
15, 20-fh77x-;P-21H, 2 3H-^7 

i'^S (II). 5, 10, 15, 20-f h7*X 
(ty?7^B7x-*) -2 1H, 2 3H-^7 
^ v N ^ij3y7;o->7-v*4-/K, r^i-^A 
50 7?D->7-^on\7;D>'7iy»i), 
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CO 0 3 8] mf^SJ^HilT 5 Wfc^lfccfc 

o'xt*- y^r i >{b£ty)e>ftm&l£ LTlis N, N, 
N' , N' -T- h77x-;l'-4, 4' -^7;/7x 
=-JK N, N' -^7i;A-N, N' - fx- (3- 
y f;b7x^;p) - [1, l' -k'7x;*] -4, 10 
4' -*T\V (fiTFT P D tW£Sd,~?2>) > 2, 2-h* 

i, i-a (4-v ! -p-h | j;i/7;/7x-;i') y 

^a^4-1fV s N, N, N' , N' -fh^-p-h'J 
;l/-4, 4' -i?7 5/7x^K 1, 1-fX (4- 
-J— p — h V JUT ;/7x — >>U) -4-7i — ^1/ a 
t*X (4-v^y^-'l'T$ 7-2-^^^^* 
-;P) y'x.-^p' 9 t*X (4-^-p- h 'JJVT i 
S7^~JV) 7i=W^, N, N' - i/-?x.~JV- 
N, N' -i? (4-^ h+'^xi ;l/) -4, 4' -v? 20 
7?/t'7x-;K N, N, N* , N' -rh77x- 
JU-4, 4' -v*7i/7x-;Vx-f;K 4, 4' - 
fx (^7x-;P7^) K>J7*— N, 

N, N — h U (p - h jU) T $ 4 - p- h 

y^TS/) -4' - [4 (v'-p- M/>»PT$y) x 

f=-D^] X^^-<V N 4-N, N— i?7 Jt =-)1>~T s. y - 
(2 - i?7 *—JUk'—jW) ^<y-f£y. 3 - ^ h4->- 
4' -N, N-v J 7i-*7;7Xf;Ky-fe'y, N- 
7xiM^<>/-;K 7fcS8§f^l5, 0 6 1, 5.6 9 
^^C|^*nTC^S2{@<Z^^ : ^*^f*3lilWr 30 
3s 0»R<£s 4, 4' -fx [N- (1-^7^ vl/) - 
N-7x-^7J/] f7x-;l/ (KTNPDil^Bt 

s> . %mp4 - 3 o 8 6 8 s^smxam^ti 

TV*S >'J7xi^7; >-^-- y h #3 OX^— X 
hl2{ci^±$n/c4, 4' , 4"-hUX [N- (3- 
*1-)V7 *_=-)V) -N-7x-;l/7J/] h'j7x-;l/ 
TSV (KiTMTDATAii^&r^) ^SrW-SCi 

m** * y t*4 ymtSMpM- s i . pis i c^cd 

So IE?li£AJl£ LTOJiStas fif{c#J!B**i/j:i^ 
il?£{i5 nm~5/*mT'£So C ©lEFliiAJHi. ±xE 

[0 0 3 9] ©S^&AJl 




) ! Hf§3¥8 - 2 7 9 3 9 4 
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p^7;^i/y|^ 4^BS5 7 - 1 4 9 2 59^ 
;&fRs |SJ5 8-5 5 4 5 O-^&SL |HJ6 3- 1 0 4 0 6 

i^«i-f^^TV^7v f-7*/ 9 >§§^ 

tfcs Polymer Preprints. Japan Vol.37. No. 3(1988) p. 

681 mzS?M<,£tix^z>-?7 y$m&, 

\*7's?**ishvm#, t7^^'ji/yi®M 

Sr h7iui>*yWiM>Y$))-> iifr#<s4 I h\ Japanese 
Journal of Applied Physics. 27. L269(1988K 4§§tPS 
6 0-6 9 6 6 5 m'xM. [5]6 1 - 1 4 3 7 6 4^ 
m, 06 1 -1 48 1 5 9^'j$micffim£tlT^Z7 

u- y r*y * ? yim&. 1^36 1 -2 2 5 1 5 

1 ^fSs [U6 1 - 2 3 3 7 5 O^iHil^S^T 
US7V h 7*/ v*^ ^ vfej;l>'7y h o y^ft; Ap 
pi. Phys. Lett.. 55. 15. 1489 ■Vm&O^S 8[sIfEffi 

mmmme&rmm t> ic<* ot§^*^*+t * 
r-/-ji4mm^ ¥&m$ 9-19439 3-^^81^ 

*>\ trnms 9-19439 z^^x^mem=H£& 
r y-jm(omm=?tj * vm^m^ lkt t ■/- 

(i s h 'jx (8-*y yy— jv) t^s-ca (j^ta 

lqiltetS), hyx(5, 7-^-7*0*- 8 -+ 

/yy-A) h«;x (2 -y ^^-8- 

4-y y /— jpj TJi>i -«7A % h y x (5 -y^^-8 
-4-yyy— >\>~) t^^-^a^ fx (8-4-yyy- 

^) ^XKrr r ZnqilBg§5r£) s cn-icD^^f^ 
©'f'C^feS*^ In, Mg, C u, Ca, Sn, Ga£ 

x^^v^^-ea^i^nTo-sfctD^^L 
t ft. mmotfWt LX&fcLtz 5? x ^ y ^ f 7 

So *7is iEHayjBil^Uiis nl-S is nl-S 

i±s ±j&Ltz<t&toz. m*.i&&xm& xt-vn- 

■SCt^Of^r-SCi^T-^So m^aABitr 
Xtb So CI CD®?^AMt±±x5 L/c|#4£D ifmZtM 
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[0 0 4 0] OS® 

^- HJ A-# 'J ?A£^ N -7i?**->?A, "Jf- 

C7A N 7/*->!>A/«Beij!k -7?**>"?A/^f|£ 

(Al, O.k -fV^A, y^<7A/T;l^-2A x 

>7 Aj^^k -7 > V A/-f > i^tf T/P 5 

-9A/BWbT^?-^A (A 1, O.h 'Jf9A/7 

^i^Att^W-S^ So dcD^gti. c: 

tubommm&zg^*'*? 9 y ^^moy^mzx 

!£M*Sn/1DOT**?* L < . JgU?t±iS^ l 0 n m~ 
l//m > ff*L<li50~2 0 0n m<DWM^miiX 
So fc*>\ dCDEL^J-fc^TJi. £ft|££*:tt|g$ 

So 

CO 0 4 1 ] L*?©fBB <M> 

(ciobTlE?Li£AJl. te^rtjSlicjeLJTWmAB* 

fiSSO#»EL*?©m^*i3iW-*o *■#*> ifiStt36 
(il 0 — 2 0 0 nm©ioffl®JlJf icftSck^lc^^x 

So #:tc. c©»B±JsiiE7LaA«*»«**o lEfl&K 
HOffMtis HIRE L/c J: 5 izflSBimm. x h* v 3 - h 
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*<o%mtfrtts ma-zitsm (iE?iiiAs©w 

(ckijgfcsas* -*W35iaHSfi0E5 0~4 5 0°aX 
0"~1 0"' t o r r. ^B^O. 01~50 
nm/s e c. 0 — 3 0 0°C. nm 

~5jtim©iGfflTigiijlSR^--5«lt^*L^o <£i-IE 

mmmfc^-c. g^mm * 

[0 0 4 2] «^JC S ^g^«®LTW^E L^*?# 

Tn 5~4 0V©^EE£TOlrt--5.£. ^7t*TOJ-e^ 
30 -So *rc> i^o^T-^*EfKjnLTfem(±»^x-#-\ 

(0 0 4 3] 2. SB^^^K 

7"5xf.^« r^y 

N 7"7Xf 7^7^^ (^ijifu yrU79 

»JJ£ (Rl«Si^5 0%Rh) W*4T-*SCi:A4f* 

[0044] 3. %mm 

{i N 1, 4-b*X (2-^-?^x^y^) -<V-fe*V (Jil 
50 TBis-MSB). 4' -^7*-^ 



( 13 ) 



23 



XT-JV'O' (kTFDPS) CD^X?- Jl"0%&M* 7- 

?fcfe^{£Olvrii. fctill 2, 3, 5, 6-1 H, 
4 H--r h v t Kd-8 - h U 7 JU* a * S l > *s 

/ (9, 9a, 1-gh) (OT^v'jyi 5 

3) > 3 - (2' — {y/fT'/!)*) -7 -i^x^^l/ 
T;/?vVy (ETF^-^yve) * 3- (2* — s> 
X^^VJ^) -7-N, N-^xf;U7;/?-7iJ 10 

f (OT^'i ^7) ^f©^vy vesfe. ftt^vj yfe 

5^^*4T'*S*^--> y ?4 XO-5 K tecfcO'V^ 
/(id- 11, y yiz-^v h^fxo- 1 l 6^©^- 

v-2 (p-^f*7i7Xf'J*) 
-4H-f7V (BlTD CMiBSI3-rS) ^©v-T-V 
^"fe?^ 1 -i^yl/-2 - (4- (p-'^W; / 
7x-*) -1, 3-7*^ ^x-/l/) -h°<; i?VJ*-'* 20 

a i— h (kCffy -yyi tm&rZ) fy 

fg$*4 (tlggg<*4. Sgi*fe*££k tftfcSim 

t>*> Ui6^ yj c Aj-mmt L/c t> ©7? t> ck 
u 0 cnt>©S3fe^3?.ii»{i. <i3?lciEl; 

-So — mm. mvi «5 o%r±) ©w*4 

y y i^— k * y K # y t-^T^n 

— ;l/„ k*— yl/fa >; K>\ bKo+yxf;Hr*D 

9 v y * y ^ >f f-^x s=^^i^©s 

tdcmu^* o-^fA) *sS{i*n-5o ycix.{i*x *y 
* K^iflg N + ->$8^ # y x x 

u- h „ * y t ? y k * y k +* y t* 

i*7^3- >K *yt*— ;l/t'DiJ h'y s t Kn+->x 
;Hz ;l> u — x N *;^*y^f ;Hr;l/o- X^OjgBE 
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B»rS©®7fc(*g^-^-^©^x^^L 
-h, D _^3_h s h^©^i£-eS^L. 7 

* h y v 7 -^T-0fa©^fe(*a^'^- y^«^ 

--^i/L/cOs y->TO^©7ai*Tf^©^3fe 
ilS^*e^l-<tf9^^5^ 1 0 nm~l mmg 

frztezhcoa, m&m<Dm&K wbommes: 
[0045] 4. mm^immmmmmmm 

5o «fc\ C ©^g^o^^i^^ft^Ji. Ig 
|T*'»Tk rSRJi©^T-*oTfe<J:l^ fcix. 

*±m<m®Mtfm'T?nx-, man * >frt>m®& l 

yyny (SiO, ) s mtTJi>i-VA (Al.O,) 

Wtitr? y (Tio, ) . mt4 v b y * ^ (y 

.O.) . ^fk^Vl/-7-^A (G eO, ) > ifWS (Z 
nO) . ^fk-7^->f A (MgO) . fflthJi'i'VJ* 
(CaO) . (B.O.) . Kffcx hDVfOA 

(SrO) . SMk^*y>A (BaO) . (Pb 
O) . i^iPa -T (ZrO, ) . mti- h yf A (Na 

■ o) . ^fky^-^A (l i,o) N Kfb* y ^ (k, 
o) m*mfz££i>s-c£ztr s . mt-> y ^ ^ftr 
^;-^a, BMb^^^ ^©g od <Dmm.*m 

< . ^©S!P^^J±^rtg^ (2 5 0°CETF) 

a (1 5 o-cj^T) tsfs*fq«re*!5. mtm±*K 
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, n. ) nrut t> «t iv, 

7*&tU£W3HBttttiv& :*SWf"ett% 0. 0 l/im 
0 O/zmOT^SUv, ± 

m£U:2 0 0#m£lTW£U\> CCT\ ®PJ 

^oa^^ttM^fk^©^?* s > 0. 0 1/im* 

2 0 0// m^x.* ££ft«®fltlfl£ic *> <fc 
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©iSa^tgi LTn afiU <<£fc*l& I TO >S?* 

TT**). 7}«l*^l±^oM^fb^f-5t#-'S77- 

X^ig^^ J I S K 7 1 2 6 <p£(ftiai§ffigg*£ 
^ic s fci9 > ^-tl-^'tU 0" c c • cm/cm 1 • s • c 
20 mHg£[fT*Wi ^©f^tt<h*K<fc£^L Efg 

[0 04 6] 
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S i 0 2 



1) R2O-R' O- S 

* N a 2 0 — Ca _ ... 

• N azO/KaO-B aO/SrO-Si0 2 
- N a 2 0/K 2 0- C aO/ZnO-S i O2 



2) R2O-P bO-Si O2 

- K^O/N a 2 0-PbO-S i 0 2 



3) R2O-B2O3-S i O? 

N a 2 Q - B 2 0 3 -3 t O2 



K 2 0-B 2 0 3 -S 1 



0 2 



4) R' 



O - B 2 03- S i Oz. „ 
~ *~ O- B 2 0 3 - S 1 O2 



- P b 



PbO/ZnO-B^-Si 0 2 
P bO-B 2 0 3 -S i 0 2 + (7o-) 
Z n O-B2O3-S i O2 



O2 



V O — A I 2O3-S i O2 

• CaO/WgO-AI 2 0 3 -S i 

•MgO-A I2O3-S 102 „ . ^ 

* PbO/ZnO-A I2O3-S i 0 2 



6) R 2 0-A 1 2 0 3 -S i O2 

• L i 2 0 — A I 2O3-I 

• N a 2 0- A 1 2O3-I 
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7) R '-§i5i?ro s 2 i^o 2 



8) R 2 0- Z r O2-S i O2 

• N a 2 0/L i 2 0-Z r 0 2 -S i 0 2 



9) R' O- PjjOj-S i O2, 

• C aO- P 2 O s -S 1 0 2 



10) R' O - S i 0 2 

• C a O/B aO/PbO-S i 0 2 



11) S i O2 



12) R 2 0-R' O-B2O3 

- L i 2 0 — B e O - B2O3 



13) R' O- 

• C a O^B aO-^ I2O3-B2O3 

• C a O/P bO-Lu 2 0 3 -B 2 03 



B2'_03-B^0.3 



14) R2O- A 3 2O3-P2O5 ^ 
* K 2 0- A I2O3- P2O5 



15) R O-A I2O3-P2O5 ^ ^ ^ 
• B a O/C a O-A I2O3- P2O5 
■ Z n O-A 1 2 03-P20s 



R 

R' 

R* 



[0 0 4 7] 
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IS 6* 4» ^ilTl-3^iLT^bt) 


1 




S i Q2, B 2 03. GeOa Aj 2 03 


2 




L I2O- S I O2. NazO-S I O2. K2O— b I U2 
MgO-SiOz. CaO-SiOz, BaO-SiOz. PbO-SiCfe 
N a20-CaO-S i 0? 
A l 2 03-$ i Qz 


3 




Li 2 0— B 2 0s. Na 2 0-B 2 03, KzO-BzOj 
MgU t au — 1>2 1/3, r dm D2U3 
N aaO— C a O — B2O3, Zn0-Pb0-B2O3 
Al2Cb— BaOa. S i O2— B2O3 


4 




Li 2 0-P2Qs, Na^O-PaOs 

M <r O p~rvr fan p„rw d - r»- p-»rw 

r2U5, ^- a V r2U5, IS a U r2U5 
K20-B30-P&05 

A 1 i'V_ I> i r \_ 0 ; /">_ 0 /V. 0 ^ /v. r> - r\_ 
AI2U3— b I Oz-rjOj. tJ2v>*— r2U3 

V3O5-P2O5. Fe 2 03-P 2 05. WQ3-P2O5 


5 




Li 2 0-Ge02, Na 2 0-Ge02, fQO-G e O2 
IteOa — GeCfe. S 1 O?— G eOz 


6 




Na 2 0— WCH KzO— WO3 


7 




Na 2 0-Mo03, K20-Mo03. L 2 0-MoO3 


6 




N a 2 0— T e 0 2 


9 




Na 2 O-B203-S i O2 


10 




Na 2 0-A I2O3-S i O2. CaO-Al 2 Oi-Si0 2 


ll 




C a O-A I 2 03-B 2 0j, ZnO— A l 2 Q3— B 2 C>3 


12 




Na 2 0-A I2O3-B2O3-S i 0z 


13 




BeF 2 , NaF-B.iF 2 

Z r F 4 -B a F 2 ~ThF4. G d F3— B a F 2 — Z r F« 


M 




A I (P0a)3-AIF 3 -NaF-CiF 2 


IS 




Ag 2 0— As 1 -P2O5 
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h=y4 K 


MgO-A ! 2 Oa-A tN-S i O2 



[oo4 8] 5. mmtimm <mmm) 

■#-*fc#lcJ8^€>*i4o ^©*#4£LTf±. (rJ 
M5 o%Rh) «l4-e**ct*s|iF* U\, mmiz 

(C x hy£ N >^?yi/- h^CDRtottt*-^ 

7*y-;i« N r^*Kffii&. x#*->ffl!llf. 



# 'j?^ >^Bgs ? a4jh& ?h>i 

*j^A,u-*mGaww&mi sc tires So & 



30 <fcSH488l!»-t©**«SRfb**So 

(WS8BB®ff*tt% 0. 0 O/znigtW 

t L < . ^fc{*S<t#^E L^0*> y 7°lcJ; 
EL3(t?©5fetiWi*l80tt<ffi»i-* (18S?ft©[Sj 
JO fci6. ^-5^<^ff^/jN*<-r-5Ci^* U\, 
L*»L«*s&. ^H^/M< Ligg-Si. ^^J©^H 

[0 0 4 9] 6. iajUS 

i§-T5g|?7>T{i, mite («5 0%RJO WW* 
* LOo y^HBK* y rfv— s 

y ^«^e^* y ^-(Dj^fev-jim&iiirztfMtii 
«t a^ft^^Rk 2 - ->r y t ^ y >m* * 

50 tz^ x**ismte£cbmi£zjH&¥fflm (zjms) 
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(ftlOOc p£TF) © fc©*^*) gfrimic-gimtfr 

mm*mai-z!!m&&z 0 mm cm o o c P m. 

_h) ©t>©HU ^W^^¥«SLJe:< <^fc*f*lt® 

act^?©*^'**^ ^k^^wcs^**** 
^ \ mwmiu mmm b-r * ? -? a * 10 

±mt t^-rmoypu < t $>—jjic§m Ltz *>©£. 
n^oitsijoMiciot, (mm) . m (i 

5 0°Cg«£T*) . -fb¥Zg^!CT^«*ti:^o ^»^J 
©J¥£fi. 0. ljum^t>2 0 0 # mfi^j&'Sf £ L < . 20 

©5SM9gtyfeiB<E<fle*ra cuifftoisut) tt 

[0 0 5 0] 7. *7-7^^feJ;CJf/7 h 'J 

•y*X 

7*h';yr77^ -m £ -tzizmfi m$v>l5 30 
•&Xiftm&@Mlzwm<z>'*? -- > C t «c <fc o 

[oo5i] ±m<z>&o\zm&tstvr^2>fr^ t/i© 
mmm* fziummte <t-©#»c t> 1 1> t%m<m 

hTmm.m^ttzi^ey^-m^ifx^mmo. 01 
~2o o um<Dmmv®mt>smu ^ieli?© 

ff^2 0 O^m^OTi-r^CifCct-pT. ^fe^Tt^ 

±-r* 0 ftft^bfefa&svittii gi^i to : 
^ > L.mL\\m awm^it^-z^mm^ < . so 
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lt n ^ Lx^^mm^m^th c i 

[0 0 5 2] 

[USS^Jl] 1 0 Ommx 1 0 Ommx 1. 1mm©** 
7XiK(3--^7O5 9)llC0. 03mol/ 

k g im^w) <»mg<Do-* 1 ) >6/# vmtv-» 

M% 0, 0 0 0) £>-?n-s4-tJ-/ >\zm& 

L/cfv+(!te^8, OOOcp) =&S^Ts 1. 4m 
m7^3. lmm*> y-7'©x h^^^^— 

y-vJg^LTx? ';-vE(lfi|L> 1 2 0 
°CT-*-?LTl 5^m^H©^7fcf^A©^°^->' ; S: 
f#/c 0 <^{C4 3% <M£40 ©n-^$ 

#y«fbe=^WK (5J?*2 o, ooo) ^>*u^ 

>{c^L^-f ^* (ft^8, 0 0 0 c p) 
t^Ts 1. 4mm7'fV3. 1 ram^t y 7"©X h 5 -f 

, s-? - y^^ns x ? >; - l. %mm 

— vfyh* ^©SSy5lS]{c 1 . 5mmfb 
LTX? '/-^TOIL. 12 0 "CT?^— V LT 2 0i/m 

0, 0 0 0) ©2 0%7jC^fg*x t'y3- h L> 80°C 

^ ^ ^ ') ij 3>-©7^t3^/^S^I (x 

y-tfvrtm-. 3102) ^^S^RJiJii+^x^^ y 

^*Ls 0. 12//m)Uf; 2OQ/D0ITO (igH/TO 
® (^) RSML/cl 0 Ommx 1 0 0 mmx 

5 0/zm)|OA7Xi (^Vr-imtfy*) (Dtfyxffi 
^^t, 300 0mJ/cm' (3 6 5 nm) © 
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Ltz 0 I TO±IC J X=7 y 9/*/ Vv'Tv" K 

HPR2 0 4) ^Xfy^-MTli 

u so °cx-<—?'&. wm:s f v *->;f^ -m%M 

IC-by Us 1. 2mm7'< >^ 0. 3 mm+> y 7"© 

G*B^fr-£LT;&>t>, •eo-ex^^r/hLT^ 10 0m J 
/cm' (3 6 5 nm) "CH^L/Co £<iic. 2. 3 8 
%TMAH (-7 1 h7>f;vr^fAt Ko+->K) 

i 3 o°ct-.+:x h^-?^ ^fb/tef-g&tog io 

?rcnaiL/c i Tomz^ ^y-ru mm^^mi- 

f ^IHliiLAWt^ <t LTM T D A T A i>«t D*N PD, ^fe 
*>j*4£ LTDPVBK W?&A##4<!: LT A 1 q 

n?n{±&. mm cm® ow^&mt LtAg^ ^ 

tm g y zfT sW$- h ic^g L/co -eo^ 20 

*f£5 x 1 0"' t o r r *T«Et, JilT©H®?T«^ 

iLT'i. MTDATA£^Bii*g0. 1~0. 3nm 
/s, if2 0 0nm, NP D^^il^O. 1~0. 
3 nm/s. JH/¥2 0nm, I^EHi: LTtiD P V B i 
£r^ttilffi0. 1~0. 3nm/s, )i|5 0nm, 1 
^Z^AJf <!: LTti. Al q^^ii^O. 1-0. 3n 
m/s, §U?2 0 nm. ^@£LT<i. ^glTOX h 
7jy*'*? — >lz3$LigigX\ 4011117^^ 0. 5m 30 

m**+ y7°CDX b=7-i -7°><9— >iZ.t£Z>£ot£-?7,9 % 

7>LT. Mg£Ag£|HlB#fc3$j#L/Co -tt£t>*>^ Mg 
{*> ^SilKl. 3~1. 4 nm/s> Aglt 
JgO. lnm/sfiS42 0 0nm ( !:Lfco CCDcfco 
(CLT> EISJOTcr^EL^^T^E^f^L, it 

*^m^.-57fe©^7t»{iv 1 0 0 c d/m' . C I E 
a®II (J I S Z 87 0 1) lix = 0. 15, y 
= 0. 1 ST-WfeC^bS^-T^SCi^fiilgLTto — 40 

®7fe{*eA*^l.xS7feO^«ii. 1 2 0 c d 
/m* . C I EejKffi^«iX=0. 2 8. y = 0. 6 2 

*n?T^-5<L££$iI8L/.:o ttz. ■gtfWmKfr^&X- 
%yt<03&6m.\±. 3 0c d/m» „ C I EMS 
x = 0. 6 0, y = 0. 3 l-e^O%7b6 s TTl.^C 

<> it-^^LTUf:o £/c. #$EL^© 50 
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^ L/Co iS^T'o*-/ S ^^-Syt^^-fe y h 

0. 3mm7^> 1. 2 ram*'f y 7*<DX bv^t 
7',*?-yj)S&t,tlZ>^X-t>%:ftLT^ 1 0 OmJ/c 
m' (3 6-5 nm) -Z?^?fcL7to *t>(ci Nj^t^ h V 
f A7jc@fgT'^^, 2 0 OtrrtfX h^-^ LTs 7* 

/ a v 1 — ?±1S : CB2 0 0 0) iXtVn-FU 8 0 

SI (tt^h*W ho-^Xf^y as?— tfcSH: C 
P) *X t'y^- h U 8 0°CT--<-^ L/io ^> S 
S^T'D + ^J^^-IiT^fc-b y 1. 4 mm 7 
'fy, 3. 1 mm+> y 7"©x h v-<7'-*9 — ~si&&y? 

ftS-7X^^U 7*7 y h V y^X©4-> •/7"|t 

y-f^-v^^^ti-S.fc-plcClrg^-artT, 100 
mJ/cm 1 (3 6 5 nm) T'iDtL/Co S^'ciNj^ 

f y ^A7j<?ifg-e^^. 2 o o'ce-i-'x h-^-? 

LT. Wfe* 7-7 ^^^Tto C©7'7 ^7hiJ 
•y^Xte«tO'«fey7 7-7^^^#§*K_h^ HS^I 
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^tir LTX^ y — >Ef]M U HSfe^I 1 «t[Bl— O 5 0// 
ml?© I TO»'7 X^£$gl9£fc>-fc>\ I 70<D'*? 

#- h \Z.TE^\&MWtt LTMTD ATAtectO'NP 
D, MfffiiLTDPVBi, K->«v h £ LTD P 
A V B s m?aA«l4i LTA 1 q ^^ii^, 
^S©^I^«iLTAg^^>^X^^SIi-7-r 5> V 10 
h ic N ^@cD^aAtt^«i LTM g y V§? 

htc^L/Co *-©i£. J^|§£5 xio-tor 
r*T?»ESU OT^/lli^-c-IIl^^WLT^o/Co IE7L 
£AJI^ ^Pi@tT»T^^lK ^-r-HHl©^? I £ 
T-fcdttofco £-#-"IE?li£AJl£ LTJi, MTDATA 
£^ttilffiO. 1—0. 3nm/s, if2 0 0nm^ 
NPD>£r^SilJgO. 1—0. 3nm/s,i|2 0n 
nu MiiLTIiDPVB i£3£BiIK0. 1-0. 
3 nm/'s. DPAVB^^ftiifgO. 0 5nm/sT 

mmmt-cQt&Tigm* o nm <** hw^cjtra 20 

h'-s*^ b coMMitit^ 1 . 2 l . 6 ) iU ST 
ziAMiLTti. A 1 q^^Sii^O. 1~0. 3 nm 
/s, JU¥2 0 nm, (*t@i LT(i. I TOX h =7 
^^N-^-vjeJtfLSSi U 4mm7'fy, 0. 5 m 
m+> y:/©x -f>*9— ^iSi^m^* 

li, 3R«iffil. 3-1. 4nm/s. Agti. mSii 
fgO. lnm/s-dP^OOnmtLfco CCt^ 

*^^.x.-5)7t©%7BiS<i> 3 5c d/m' , C I Efe 
J^t§(JIS Z 8 7 0 1)<ix = 0. 14, y = 
0.12 -CHfe«D§&fe&«-T?T^S C t^SgSL/Co — 

&ffimAfrt,%A-zit(Dmfflm.te. 1 2 o c d 

/m 1 . C I Efej^tlfix = 0. 2 8. y = 0. 6 2 
-en^^o/c^fe WiD^.;.>a^ y - ©fgft 

^©SW^Jis 3 0cd/m' . ICEfefgE^tHi 
x = 0. 6 0. y = 0. 3 1 -C ; 5^©§£7e#ST-T^£c: 40 
tfcfigfSL/Co R±©«fc 9 fcfi«E L^e«5E«t*ff 

mmiz±< mmu < „ mtt t icmzt 

fe^fi^lT'^^^igfflOtlS^Ji. ±7 0° X^><0. M 

[0055] mm\4i *ami xim^tsmm 
a, z ■rw&Lt^ vis- vwtmw. 

M% (§TBl£fb33±t2: V2 5 9 PA) ^fya-h 
U 8 0°CT"<-^U ^f.lc3 0 0mJ/cm' (3 50 
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6 5 nm) ©^^^H^fcU £<ilci 5 CCT^— ? 

mit-y'J^y^l 8 0°CT'1)imL1?Mffi±lcx ;■*■■.,?<) 
> ?*^ic<fc <0 0. 0 1// mPfTiBlcSiL, 
T% I T O feS^: 1 8 0 °CXlWkLt£&h>*'* v ^ y 
>-^*^iC«tl9. 0. 1 2//mif v 2 0fiA3"C^ffi 

imttzo kit, mmmi tm-amt-en 

T-^^^iffl©^?^^ {S«±9 0° T**t). Hffl± 

^ o . oi// m^ff:©gHb-> y >-)l©7K^#W»ii. 
o . l tt%krpr-& d . 7KEm* fc<ig«(6<DBM t 'J 

a vjsjtsws^xaiaeRRii. ^n-em o " c c 
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[0 0 5 6] [H&S0IJ5 ] mm\ i -efpS3L^^*B 

A, B^"^-->ySfeil(-> 1 8 0°CT^[^L^* 

^fkr^s-^A^x^^y^y yficxvo. o l 

// mMI¥"C^E!C^ Ls j^l I T O feSS^ 1 8 
0*CTj[f^.L/S*^x^-.y^ y Vi7*^BlcJ:i9 N 0. 1 
2//mJlfp; 2 0Q/OT^| (^^) fiHRLfco Jil 

aE Lmttttmu ui j-^rr^E l^^^ot 
m^emk ©^x*5SI2t# i «©Wft 

X&itZo A£*3\ *H^IJ(C^l%/ > :0. 0 1 //mTO© 

^kT^i--7Ajg©7K^WaJ±. o. ifi»%OT 

■5*'X3®g^{^ -5-n-eni 0 " c c • cm/cm' 

• s • c mH g&TFX&'itZo 

[0057] [$m&\6i fmmixYmLtz&mm 

A, B'*?-=->'7W&±.\^ 1 8 0°CXti&&LtS.fr 

WXsf 9 y^'^ v 9 y vrtCckO 0. Oljt/mi 
HT-^gfi^UiU <^V>Ts I TO^^K^l 8 0"CX 
W$kLt£i>i£,X'*y? WT^MiZ&y). 0. 12//m 

mm. 2 o fi/EMi imttzo ktf> uss 

0»Jl i|Hj-©^T'I TO©'^--^, ttSELl 
Ls ^UfeWl ifSJ-TO. eK*?#7^o *LT£S>{c. 

<. ^-tmmm^Lx^tzo ttz. w^el^t© 
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{£±9 0° T"&*K M^ir^MtfJUb^^-^^X^-z, 
/Co fc*>\ «^]J^^/cO. 0 1 /imjglfffflgtffc^ 

^vm©tk^w»«. o. i aa%iiTFT*Dx ti<^ 

^tl^rtll 0" c c • cm/cm' • s • cmHgJsTF 

[oo58] mmi ] nsse»i i ^rmLtzwmm 
y u- y ^v-o^i^BaSRS (* k 

t±S!i :3 102) 4*tXf^^U 10 Ommx 1 

0 Ommx 5 0/imiOA'7XSg (V-^-5K**7 
X) {CO. 0 5 umCDBMcDffiitl-? >\ 0. 12jum 

(3 6 5 nm) I TO® J: t)^7fc£t»\ 

iKt-w^E l &es&mm&m l . mm tnHS 
$es-e§/£^$BH©sii?£i{± x ±6 o° x**«9. nm± 
^<c2t3--5#xSi®t£gfct±. -en^'ni o M1 ccc 

m/cm' • s • cmHg)i(TT$o/^ 

[0 0 5 9] CWdRWi] 0Wt8BWbl»i*s<£i.>«&) 

C^^'JU- HMW (S?Bt*fb^y^ : V 
2 5 9 PA) ^XkVn-m 8 O'CV'*—? L N * 
t.i:3 0 0mJ/cm' ( 3 6 5 n m) CD^^^SDfc 
U $t>(ol5 0°C^-^LT, 5jumifE30>3H&ft 

ftsateOTLft. »^ 1 8 o°c-&mLtzsm± 

KZX**v9 «; v^^BfcJ;*) I TO&0. 12^mi 
* 20 Q/D-?£® (-<*) fi33PL/co ETF> 

1 tm-Og#¥X'l TOO'^-->^ W*gEL#£? 

*ft«u H7jc^^«EL^egs}Esst*fiajL 

*^m^.^W«EL^(Z>§R67&ll^(i. 5cd/m' 4 

wfu mum? mfii>m& < as* u bj^jwch 

«B«©*»S#Jtlix 1. 2fifi%T'*9s 7K^£*: 

" " c c • c m/ c m' • s • c mH g JsLb"*?d& ofco 
[0 0 6 0] [J±«$>]2] (MSBfbl0B®lRi*dto. 
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0 0 5 v m) 

HWSWl-efiaBLT^fcTBWA, B^--^*SK± 

icy * * y u- h^SfftMIS (*rBi*fl33fcS!i : v 

2 5 9 PA) igrXtfi'a— hU 8 0°C-Zf<— ^ Lx £ 
bl-3 0 0mJ/cm' (3 6 5 nm) ®3^t3§gl}fc 
U £ £>IC 1 5 CCX?"*— * LTs 5 # mffSOaWtt 
G^Bgt^SHL/Co SMt>>y 3y*18 0°CT" 

SD^LTtSfeiiJcx^-y^ y >"i7^tcj;»3 0. 0 05 
mlW?T*^aJcSW U $ fe> ic 1 8 0 °C-^mft L 
10 £>X'«v*y v*'£9lc<fc?)0. 12#mjHf: N 2 0Q 

/do i to^s (^) eJ^L/co ot> rnmn 
mm-^mtt&mrmtiAK rata. «sisrFt?s 

e 2 0c d/W £-e<gTU ^ 

t£ te. *tt«^I(C^l n/cO. 0 05/i m^J?©^b > y 
=> vpcDTK^-^Sit. o. lWm%WFT?3r>~>td!)K 
20 7}<^m47CJi^0. 0 0 5//mJUP©->y3^bl 
{c^trS^xS^^Ji:. ttirtll O-'cc • cm 
/cm' • s • cmH gKLkV$>->fc 0 

[0061] citiRW3] mmmm m*'?*) 

©H^'3 0 Oum) 

&®maL mmgzmtfmLtemsLtt^ o. 12^ 

miH, 2 0Q/n©ITO*^B (^^) gJ^Lrcl 
0 Ommx 1 0 Ommx 3 0 0 ^mJ¥©*'7X^ 
V'fi^x) ©7y5X®^3gi9^^ 3 00 0mJ 
30 /cm' (3 6 5 nm) CD^^^ITOBJ:i9ll7t; 
t. £ £IC8 0°CT-<-^ L/co £TFs HSfeCTl ilsf- 

cD^-ei tocd/^--^^\ ^e Lmttrm 

U ^EL^e^^^S2L/co HSfe^ll iltlf 
IWH^tfe^^TCo ^LT*t>{C. ZjIPA. 
SET-e^# LT hmtis J; t^feS^tc six, t^b*-' 

40 m mm±$mtte->tz 0 

[0 0 6 2] CHdRW4] C/*Y'i'tf?xffl£te*Z 

mm omim) ) 

1 0il%©fh7i h + '/'^y (Si (OC, 
H 5 ) 4 ) i lfia%©^K^ti7K-^^^-^ (^ 
Mhbi : 2) oig^iR^KSaiL. S^*^>o< «5§|S 

±ffr, tJtfliA, B^-^cgwbi^yay (s 

iO, ) V^*ti7CSK*f^! 
L/Co <^{c N gt££4 0 0°CT-^LT^b->y 3 
50 y;Wb*^ ^{*®A, B^-^-v±jc*'5X^CD^ 
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x\ i 8 o*c-eSn^LT^fk-> y 3 yZYMtts 

mo. 2//m)mtofc ITOlt^l8 0 
•CTSa^L^'^x^-^^ y >^g(C«fcl, N 0. 12 
//mii, 2 0 fl/OT'M (^) (jJcHL/Co JiTF\ 

Pal® i £ o/co tt*>\ sWtRMKffll. ^ 0 . 2 # mP? 
©y^y^kv"jnvpcD7K^W»«i. l. 5Stt 

lc2t^S#:*jgi§{^f;Ju ^tlZ'tll 0" c c • cm 
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